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SOME SMALL-POX STATISTICS

SIDNEY COUPLA.ND, M D., F.R.C.P. Lond.,

PHYSICIAN TO THE MIDDLESEX HOSPITAL.

The following figures 1 are derived from personal inquiry

into the incidence of small-pox on households in three recent

outbreaks—namely, (1) in the Dewsbury Union, 1891-92

;

(2) at Leicester, 1893-94 ; and (3) at Gloucester, 1895-96.

They comprise information of :—Dewsbury : 544 households,

numbering 3000 persons. Leicester : 193 households, number-

ing 1234 persons. Gloucester : 899 households, numbering

4861 persons. The small-pox attack-rates were :—Dewsbury :

3000 exposed, 887 attacked ; rate 29*5 per cent. Leicester :

1234 exposed, 320 attacked ; rate 25*9 per cent. Gloucester :

4861 exposed, 1717 attacked ; rate 35 -8 per cent. The small-

pox mortality was :—Dewsbury (3000 persons) : 83 deaths
;

mortality, 2 7 per cent. Leicester (1234 persons) : 17 deaths
;

mortality, 13 per cent. Gloucester (4861 persons) : 370

deaths
;
mortality, 7'6 per cent. The small-pox case-fatality

was :—Dewsbury : 887 attacked ; 83 deaths
;
fatality, 9 3 per

cent. Leicester : 320 attacked ; 17 deaths
;
fatality, 5 3 per

cent. Gloucester : 1717 attacked ; 370 deaths
;

fatality,

21'6 per cent.

1 Most of these data have been published in the Final Report of the

Royal Commission on Vaccination.
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At different age-periods these returns show (Table I.) :

—

Table]: I.
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Under 1 year. Per cert. Per cent. Per cent.

Dewsbury 75 25 16 33 3 21-3 64-0

Leicester 33 7 2 21-2 60 28 5

Gloucester 167 80 56 47 9 33-5 700

1 to 10 years.

Dewsbury 654 178 32 272 4-8 180
Leicester 328 95 10 28'9 30 10-5

Gloucester 1436 561 193 390 13-4 34 '4

10 to 30 years.

Dewsbury 1349 482 24 35-2 1-7 50
Leicester 534 151 3 22 6 0'5 2'0

Gloucester 1751 594 48 33 9 27 80

SO years and over.

Dewsbury 901 202 11 22-4 1*8 5 '4

Leicester 335 67 2 20-3 06 30
Gloucester 1507 482 73 319 48 15-1

Note.—In Dewsbury the age was not ascertained in 21 of the exposed,
none of whom were attacked^ In Leicester the age was not ascertained
in 9 of the exposed, none of whom were attacked.

Proportion of vaccinated and unvaccinated

.

—For the sake
of simplicity the whole series has been divided into two
categories only, the " vaccinated " and the " unvaccinated "

;

but in detailed analysis it is necessary for greater accuracy to

further sub-divide these categories. Thus the "vaccinated "

group here includes those instances (few comparatively)
where no certain evidence could be obtained as to the fact of

vaccination and those in which vaccination had been alleged,

but of which no ocular evidence could be obtained
;
again,

amoDgst the "unvaccinated" are here included all those
who at the time of the invasion of the house by small-pox
underwent primary vaccination—a not inconsiderable number
in Dewsbury and Gloucester. If these were separated the
effect on the statistics would be a lowering of the proportion

of the unvaccinated, with a raising of the attack- and
mortality-rates among the latter. For the attack-rate and
mortality of those who were '

' undergoing " vaccination

were, the former especially, much below the figure obtained

by their inclusion with the strictly unvaccinated. (See
reports on these outbreaks in the appendices to the final
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report of the Royal Commission). The term "vaccinated"
refers to primary vaccination only.

At Dewsbury, of 3000 exposed, 2395 were vaccinated, a
proportion of 79 8 per cent. At Leicester, of 1234 exposed,

846 were vaccinated, a proportion of 68 5 per cent. At
Gloucester, of 4861 exposed, 3386 were vaccinated, a propor-
tion of 69 6 per cent. These proportions are somewhat
altered when those who were attacked are alone con-
sidered, for amongst these there were at Dewsbury, 887
attacked, of whom 574 were vaccinated, or 64 7 per cent. ; at
Leicester, 320 were attacked, of whom 170 were vaccinated,
or 53'1 per cent. ; and at Gloucester, 1717 were attacked, the
vaccinated numbering 1028, or nearly 60 per cent. Or,

dealing with the fatal cases only, the proportions were : at
Dewsbury, 83 deaths, vaccinated 13, or 166 per cent. ; at
Leicester, 17 deaths, vaccinated 1, or 5"9 per cent. ; and
at Gloucester, 370 deaths, vaccinated 95, or 25 7 per cent.

Distributed amongst age-periods the figures are (Tables II.

and III.) :—
Table II.

Exposed. Attacked. Died.

Vacci-

nated.
TJnvacci- nated. Vacci- nated. TJnvacci- nated. Vacci-

nated.
Unvacci-

nated.

Under 1 year.

Dewsbury 16 59 1 24 0 16

Leicester 1 32 0 7 0 2

Gloucester 14 153 0 80 0 56

1 to 10 years

Dewsbury 400 254 43 133 1 31

Leicester 77 251 2 93 0 10

Gloucester 258 1178 24 537 1 192

10 to SO years.

Dewsbury 1125 224 341 141
•

i
5 19

Leicester 438 96 104 47 0 3

Gloucester 1649 102 539 55 30 18

SO years and over.

Dewsbury 833 68 187 15 7 4

Leicester 321 9 64 3 1 1

Gloucester 1465 42 465 17 64 9

Age uncertain.

Dewsbury 21

Leicester 9

Gloucester
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Table III.

—

Showing Proportionate Distribution.

Exposed. Attacked. Died.

Vacci-
nated.

Unvacci-

nated.
Vacci- nated. Unvacci-

nated.
Vacci- nated.

'

Unvacci-

.

nated.

Under 1 year. Percent Percent Percent Percent Percent Percent

Dewsbury 21-3 78-7 40 96 0 — 100

Leicester 3-0 97-0 1000 — 100

Gloucester 8-3 91-7 100-0 100

1 to 10 years.

Dewsbury 61-1 38 9 24-4 75-6 31 969
Leicester 23-4 76-6 21 97-9 100-0

Gloucester 17"9 82-1 4-2 95-8 0-5 99 5

10 to SO years.

Dewsbury 834 16-6 70-7 29 3 20 8 79-2

Leicester 82-0 18-0 68'8 31-2 100-0

Gloucester 94-1 5-9 90-7 93 62-5 37-5

SO years and over.
1

Dewsbury 913 8-7 92-5 7-5 63-6 36-4

Leicester 972 2 8 95 5 45 50-0 50-0

Gloucester 97 2 2-8
;

96-4 3-6 87-6 12-4

Attack-rates and mortality.—The foregoing figures supply
the means of contrasting the vaccinated and unvaccinated
series in respect to their rates of attack—i.e., the proportion
of those exposed to infection who contracted small-pox.

They also supply data for determining the mortality (as well

as the case-fatality) in each series. At Dewsbury, where
the attack-rate on the whole number exposed was 29 5 per
cent. , the rate for the vaccinated was 24 per cent. , and for

the unvaccinated 51 7 per cent. At Leicester, where the
attack-rate on the whole number exposed was 25 -9 per cent.,

it was for the vaccinated 20 1 per cent., and for the un-
vaccinated 38'4 per cent. At Gloucester, where the attack-

rate for the whole number exposed was 35 8 per cent., it was
for the vaccinated 30 -3 per cent., and for the unvaccinated
46-7 per cent.

Then as regards the rate of mortality, at Dewsbury for all

classes, this was 2 -7 per cent., for the vaccinated 0-5 per
cent, and for the unvaccinated ll -5 per cent. At Leicester,

where the mortality-rate for the whole was 1-3 per cent., for

the vaccinated it was 0'1 per cent., and for the unvaccinated
4-1 per cent. At Gloucester, where the mortality-rate for

the whole was 7'6 per cent., it was for the vaccinated 2*8

per cent., and for the unvaccinated 18'6 per cent. The case-
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fatality dealing with larger percentages exhibits this contrast
more strikingly. Thus at Dewsbury the general fatality was
9 3 per cent., for the vaccinated 22 per cent., and for the
unvaccinated 22 3 per cent. At Leicester, where the general
fatality was 5 3 per cent., it was for the vaccinated 0 -6 per
cent., and for the unvaccinated 10 7 per cent. At Gloucester,
where the general fatality was 21/5 percent., it was for the
vaccinated 9 -2 percent., and for the unvaccinated 40 -0 per
cent.

These returns may again be distributed amongst age-
periods as follows (Table IV.) :

—

Table IV.

Attack -rate. Mortality-rate. Case fatality-

Vacci-
nated.

>

Unvacci-

J

nated.
Vacci-

nated,

"j

Unvacci-

-J

nated.

Vacci-
nated.

"1

„Is

|

Unvacci-

'

nated.

u /tucr j. ycuit •
Percent Percent Percent Percent Percent Percent

uxs wouuijr ... ... 62 407 27-1 66 6

Leicester 21-8 6-2 28'5

Gloucester 52-2 36-6 70-0

1 to 10 years.

Dewsbury 11-2 523 0-2 12 2 2-3 23-3

Leicester 2'6 370 4-0 10-7

Gloucester 9-3 45-5 0-4 16-3 4-1 35-7

10 to SO years.

Dewsbury 30-3 62-9 0-4 8-4 1-4 13-4

Leicester 23-7 48'9 3-1 6-8

Gloucester 32-6 53 9 1-8 17-6 8-0 32-7

30 years and over.

Dewsbury 224 22'0 08 5-8 37 26-6

Leicester 200 33 3 03 11*1 1-5 33-3

Gloucester 30-3 40-5 4-3 21-4 13-7 53-0

The Class of " Under" Vaccination.—It has already been
stated that the inclusion with the "unvaccinated" of those
who were primarily vaccinated at the time of infection of
the household materially influences the attack-rates and
mortality amongst the former. This is most apparent in
places where, as at Gloucester, such vaccination during an
epidemic is widely resorted to. In order to give an oppor-
tunity to anyone to revise the foregoing returns by the sub-
traction of those who were "under " vaccination, as well as
to give some idea of the influence which this recent vaccina-
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tion appears to exert, these cases are now dealt with apart.
They require, however, much closer scrutiny than can be here
given, especially as to the time of the vaccination and its

objective result. This has been done elsewhere, and I here
must content myself with the remark that however closely
they are analysed the only result of any change in the figures

would be the re-transference of some to the list of the " un-
vaccinated," which could not fail, I think, to still further
diminish the mortality of those admitted unquestionably to be
"under" vaccination. At Dewsbury, out of the 605 in the
" unvaccinated class," there were 78 who may be considered
as " under " vaccination when exposed to infection ; of these,

21 were attacked and 3 died. - The attack- rate was, there-

fore, 28'9 per cent., the mortality 3 8 per cent., and the case-

fatality 14/2 per cent. At Leicester there were exposed 17,

attacked 4, and no deaths. The attack-rate was, therefore,

23 5 per cent. At Gloucester there were exposed 653,
attacked 85, deaths 25, or an attack-rate of 131 per cent.,

mortality 38 per cent., and case-fatality 29 4 per cent.

Distributed in age-periods these figures are (Table V.) :

—

Table V.

Exposed.
Attacked. Died.

Attack rate. Mortality.
Case

fatality.

Under 1 year. Per cent. Per cent. Per cent.

Dewabury 16 7 3 43-7 18-7 430

Leicester 2 1 50-0

Gloucester 57 10 3 17-5 • 5 2 30-0

1 to to yearn.

Dewsbury 41 10 24-4

Leicester 8 2 25'0

Gloucester 550 66 21
i

120 3-8 318

10 to SO years.

;

Dewsbury 19 4 21-0

Leicester 7 1 14-3

Gloucester 39 8 I 20 5 2-5 12-5

SO years and over.

Dewsbury

Leicester

Gloucester

2

7 1 14-3

a In my Report on the Dewsbury Outbreak (Appendix to the Final

Report of the Hoyal Commission), on p. 128 et seq. these cases have

been throughout separated from the unvaccinated series.
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Thus it will be seen that with the exception of the Dews-
bury return at age '

' under one year " the attack rates are

markedly lower than those given for the whole '
' unvacci-

nated class " at the different ages. This is strikingly the

case with the Gloucester figures, where, too, the total number
is very high. Similarly the mortality and fatality rates are

in every instance lower than those pertaining to the whole
"unvaccinated class," although mostly much higher than
the rates for the " vaccinated."

Previous small-pox.— Of the 9095 persons exposed to

infection in the series here dealt with, 222 were stated to

have been attacked by small-pox in early life, a proportion

of 2 4 per cent. Of these, 10 were again attacked, forming
out of the total attacks 2922, a proportion of 3 -4 per cent.

;

none died. The attack-rate amongst those who had small-

pox a second time was, therefore, 4 - 5 per cent., or about one-

seventh of the general attack-rate.

As regards age-distribution, a previous attack of small-pox
was reported in only 2 out of the 2693 who were under 10
years of age when exposed to infection a second time, and
neither of these again contracted the disease. Of the 3634
exposed to infection between the ages of ten to thirty years,

33 were stated to have had small-pox previously, and 3 of

these again were infected. Of those aged thirty years and
over, 187 out of the 2738 exposed to infection had previously

suffered from small-pox, of whom 7 were again attacked.
Thus the attack-rate for these persons who were again
exposed to infection was — from ten to thirty years,

91 per cent.; thirty years and over, 3 7 per cent. Dis-

tributing these 222 persons between the two series of

"vaccinated" and " unvaccinated " there were 146 in the
former and 76 in the latter. So that the attack-rate, or liability

to a scjond attack, was for the vaccinated 41 per cent.,

and for the unvaccinated 5 2 per cent. Of the vaccinated
17 were between ten and thirty years, of whom 2 were again
attacked, or 11*3 per cent , and 129 over thirty years, of
whom 1 was attacked, or 0 8 per cent, (nearly). Of the
unvaccinated 2 were under ten years of age (none attacked)

;

16 were between ten and thirty years, of whom 1 was
attacked a second time, or 6 2 per cent.; and 58 were over
thirty years, of whom 3 were again attacked, or 5 -2 per cent,
(nearly). The subtraction of these persons, who enjoyed a

much greater immunity from attack than those who ha,u

never been infected before, is essential to the endeavour to
arrive at a just conclusion upon the question of the pro-
tective power of vaccination. Were this done we should
have amongst the whole of those exposed 9095 minus 222,
or 8873, and attacked 2922 minus 10, or 2912, giving an
attack-rate of 32 •8 instead of 32-1.

Similarly, the vaccinated figure would be 6627 minus
146, or 6481, of whom were attacked 1770 minus 6, or
1764, an attack-rate of 27 0 per cent., instead of 26 -

7.

And the unvaccinated figure would be reduced 2468 minus
76, or 2392, of whom were attacked 1152 minus 4, or 1148,
or an attack-rate of 48 per cent., instead of 46 6. The



change wrought by this subtraction is, however, better seen
in the later periods of life, where most of these figures
occur. Thus, to take the age-period thirty and over only,
the figures would be thus altered :

—

Exposed. Attacked. Attack-rate.
Vaccinated.... 2619-129 = 2490 716 - 4 = 712 28'6

Unvaccinated 119 - 58 = 61 35 - 3 = 32 52'4

Whereas the rates at this age-period, when these persons are
included, are vaccinated, 27 -3 per cent.; and unvaccinated
29 -

4 per cent. The change is, therefore, most marked with
respect to the "unvaccinated," who have been protected by
having experienced an attack of small-pox in early life.

The annexed table (Table VI.) will enable those interested
in this subject to make similar calculations for each of the
several districts. It will be found that the attack-rate
amongst the unvaccinated is everywhere much raised by the
deduction.

Table VI.

—

Showing Numbers prtvioutly Attacked by
Small-pox.

Dewsbury.

Leicester.
Gloucester. Total.

Exposed 126 19 77 222

Attacked 6 4 10

Vaccinated.

Exposed 76 14 E6 146

Attacked 3 3 6

Unvaccinated.

Exposed 50 5 21 76

Attacked 3 1 4

Exposed to Infection.

Vaccinated.

10 to 30 years 11 6 17

30 years and over 65 14 50 129

Unvaccinated.

1 to 10 years 2 2

10 to 30 , 13 3 16

30 years and over 37 5 16 58

Attacked uy Small-pox.

Vaccinated.

10 to 30 years 2 2

30 years and over 1 3 4

Unvaccinated.

10 to 30 years 1 1

30 years and over 2 1 3
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Conclusions.

Amongst the conclusions which may legitimately be drawn
from the foregoing statistics are the following :

—

1. That when an outbreak of small-pox occurs within a
community of which the child-population is largely unvacci-

nated the attack-rate and mortality are highest in the early

years of life (under ten years). Combining the results of

the three inquiries there were in all 9095 exposed to infec-

tion, of whom 2922 were attacked and 470 died— an attack-

rate of 32 ,

1, a mortality-rate of 2'1, and a (case) fatality-rate

of 16 -0 per cent. At ages under one year of 275 exposed 112
were attacked and 74 died—an attack-rate of 40'7, a mor-
tality-rate of 26 9, and a fatality-rate of 66 0. At ages one
to ten years of 2418 exposed, 852 were attacked and 235
died—an attack-rate of 35'2, a mortality-rate of 9 -

7, and a
fatality-rate of 27 5.

2. That the attack- and death-rates at the age-period ten

to thirty years most nearly approximate to the mean, but
that the fatality-rate is lower. Of 3634 exposed, 1227 were
attacked and 75 died—an attack-rate of 33 7, a mortality-

rate of 2 0, and a fatality-rate of 6 1.

3. That the attack-rate at ages thirty years and over is

lowest of all, but the fatality is higher than at the previous

period. Of 2738 exposed, 751 were attacked and 86 died

—

an attack-rate of 27 -

4, a mortality-rate of 3 1, and a fatality-

rate of 11-4.

4. That vaccination has a marked influence in diminishing
liability to attack and to a fatal issue, an influence most
apparent in early life, but obtaining in lessening degree at

later periods, the rates amongst the vaccinated being always
below those of all classes at the same period :

—

Table VII.

—

Rates among the Vaccinated.

Vaccinated. Attack-rate. Mortality. Fatality.

Under 1 year 32

1 to 10 years 9-3 0-2 2 9

10 to 30 years 306 1-1 3-5

30 years and over 27-3 27 100

5. That on the other hand, the lack of vaccination enhances
the liability to attack and increases the mortality from small-
pox in an infected community, both absolutely and relatively,
but that the absence of this influence is less marked, at any
rate, so far as regards the liability to infection, as age
advances.
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Table VIII,— Rates among the Unvacolnated.

Unvaccinated. Attack-rate. Mo'tality. Fatality.

Under 1 year

1 to 10 years

10 to 30 years

45-5

46 5

57-5

29 '4

30-3

138

9-4

11-8

e6-6

29-9

16-4

40-030 years and over

6. That although great variations may exist between
different outbreaks as regards the general attack-rate and
mortality, irrespective of the proportion of the vaccinated
and unvaccinated in the community, yet in every instance a
similar disproportion exists in the attack-rate and mortality
of the vaccinated and unvaccinated respectively. The
comparison of the outbreaks at Leicester and Gloucester
bears this out. In these two places the proportion of

the vaccinated in the community invaded by small-pox was
nearly the same, and a like parallelism obtained at each age-
period. These proportions were also maintained amongst
those attacked with small-pox, except that in every instance

the relative proportion was higher of the unvaccinated
amongst those attacked than it was amongst those exposed.
The general attack-rates and the mortality at all and any
age were notably higher at Gloucester than at Leicester.

Nevertheless in the two places the attack-rates of vacci-

nated and of unvaccinated were similarly disproportionate
throughout.

7. That upon this it appears that (a) whether a small-pox
outbreak be severe or slight, intense in its virulence and
fatal in its effects, or comparatively mild and yielding a low
death-rate, (b) whatever may be the local conditions or cir-

cumstances, the amount of isolation and other less obvious
factors whereby the extent of an outbreak is influenced,

—

there still remains one feature common to all. This is that

invariably the unvaccinated members are more liable to

be attacked, besides yielding a rate of fatality considerably
in excess cf that which results amongst the vaccinated
section.

8. That the disparity between the vaccinated and un-
vaccinated rates is considerably increased if those who were
"undergoing vaccination" when exposed or attacked be
deducted from the total of the "unvaccinated," and even
more markedly (for the later periods of life especially) by a
similar deduction of those who had in previous years suffered

from small-pox.

Explanation of the Coloured Chart.

These diagrams have been constructed from the statistical

data given above. They are intended to furnish a ready

means of comparison between the three outbreaks in respect
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to : (1) the general attack-rate and mortality at all ages
and in each of four age-periods

; (2) the proportionate
numbers (per cent.) of the vaccinated and unvaccinated at
all ages and at each age-period amoDgst those exposed to

infection
; (3) the proportionate numbers (per cent.) of the

vaccinated and unvaccinated at all ages and at each age-
period of those attacked by small- pox; and (4) the attack-
rate and mortality (per cent.) of the "vaccinated" and
" unvaccinated " groups at all ages and at each age- period.

The types of small-pox —There is yet another test that can
be applied to the alleged influence of vaccination upon small-

pox analogous to that derived from a comparison of death-
rates. It is that which concerns the type of the disease—

a

study that is further of value as affording opportunity for

noting the remarkable modification in course and character
that is often exhibited. But this very modification enhances
the difficulty of instituting an exact comparison in this

respect between the vaccinated and unvaccinated. Small-pox
manifests itself in many ways. The peculiar character of the
exanthem, the definite stages of its evolution, and the extent
of its distribution afford a ready means of classifying cases

according to their severity. In no other infective disease is

so precise a division possible. Nevertheless, these various

types, based on the character of the rash, do not precisely

correspond with degrees of severity or gravity. In a class

apart stand the truly hsemorrhagic or "malignant" cases,

resembling the malignant forms of other specific fevers,

where the intensity of the intoxication is such as to cause
profound changes in blood and tissue, leading to speedy
death, generally before any characteristic papulation has
appeared. Or the typical rash may be in abeyance and,
so far as the skin is concerned, the only lesions be a wide-
spread erythematous or finely morbilliform rash, associated

with abundant petechial haemorrhages. Such cases ought to

be clearly distinguished from the other—not infrequent

—

variety of " hsemorrhagic small-pox," where the haemorrhage
takes place into vesicles or pustules, and where, too,

hemorrhage may occur from mucous membranes, as in the
malignant cases. Yet there is this difference between the
two forms—the truly malignant is invariably, the secondarily

hsemorrhagic not always, fatal. It is not difficult to

discriminate four categories based upon the character of

the rash, although obviously there are transition forms,
which may be placed in one or other group according
to the judgment of the observer. These types are—
(1) the confluent

; (2) the coherent (or semi-confluent)
;

(3) the discrete; and (4) the mild or "sparse," to which
the term "varioloid" is sometimes applied — a term
just as applicable to any of the other forms that fail

to undergo the typical evolution. These abortive cases
in the confluent series are characterised by an arrest

of the process at the stage of maturation, the desiccation
takes place rapidly, without the secondary septic fever
intervening, and the abundant staining left after the
separation of the scabs is not followed by any marked
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"pitting." In the coherent class these "formes frustes

'

exhibit a similar abrupt arrest in evolution, the pustules
not developing to the full, whilst in the discrete and
mild types the process may be, and very often is, cut short
at the papular stage, maturation entirely failing. Now,
in both classes of subjects—vaccinated and unvaccinated
alike—I have seen this arrest of the stages of the variolous
exanthem occur, but with far less frequency in the latter
than in the former. It may almost be said to be the rule in
the vaccinated and the exception in the unvaccinated, but the
term "modified" is hardly applicable to every case if this
phrase be solely restricted to the influence of vaccination . Con-
versely, the eruption in the majority of the unvaccinated goes
through all its stages, but in the vaccinated this '

' unmodi-
fied "course is mainly restricted to adults. I am unable to
give statistical expression to this experience, and must there-
fore ignore it here, treating each of the various classes as
if it was in its individual components of uniform severity,

whereas, had it been possible to have further analysed them
in respect to the occurrence or not of secondary fever, the
arrest or not of the rash at various periods of its evolution,
and the duration of the acute stage, a most instructive com-
parison might have been obtained. The clinical records of
well organised small-pox hospitals can, however, supply this

deficiency.

In considering the question of the proportionate distribution

of the types of small-pox it will not be necessary to limit the
cases to those upon which the attack rates were calculated,

and I will therefore include in the analysis all the cases of

small-pox known to me to have occurred in the three districts,

excluding only thote of which particulars as to age and type
were not ascertained. This latter deduction made, there

was a total of 3342 cases of small-pox—viz., Dewsbury, 1009,

Leicester, 357, and Gloucester, 1976, which may be thus

classified :—

Table IX.

—

Types of Rmall-pox.

Malignant
and

confluent.

Coherent
and

discrete.

Mild. Total.

Dewsbury 272 456 231 1009

Leicester 96 134 127 357

Gloucester 852 619 505 1976

1220 12"9 913 3342

The greater proportionate severity of the cases in the
Gloucester outbreak, already seen in its high mortality, is

here again apparent, for in that place the " malignant and
confluent" types furnished 43 per cent, of all attacked (there

were actually seventy-three cases of malignant small-pox), at

Dewsbury and at Leicester they supplied in each 27 per cent.

On the other hand, at Leicester, where the mortality was
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exceptionally low, the " mild " cases were in excess of the
proportions at either Dewsbury or Gloucester, being 35 6 per
cent, of the whole number attacked, as compared with 27*8

and 25'6 per cent, in those towns respectively.

Age in relation to the type of small-pox.—Of the whole
number 3342 persons attacked by small-pox 1031 (or about
31 per cent.) were under ten years of age, 1477 (or 42 per
cent.) were at ages between ten and thirty years, and 894
(or 27 per cent.) were aged thirty years and upwards, figures

which correspond with those previously given in respect to

the excessive incidence of the disease upon young children.

Even if allowance be made for a possibly greater liability on
the part of the very young to suffer severely when attacked, it is

yet remarkable how much above the ratio just given was that
of the same age-period in the severer types of the difease.

For of all the cases of " malignant and confluent " small-pox,

53 per cent, were in children under ten years of age,

27 per cent, in persons of from ten to thirty years, and
20 per cent, in those aged thirty years and upwards,
whereas of "mild" small-pox only 12 per cent, are to be
found in the youngest series, 57 per cent, in the next, and
31 per cent, in the oldest. These ratios of severity of

attack, indeed, approximate more closely with the ratios of

the vaccinated in these several age-periods, except that as

age advances the proportion of the severer types amongst
the vaccinated rises. For at ages under ten years the
vaccinated were to the unvaccinated as 4 to 74, at ten to

thirty years as 55 to 22, and at thirty years and upwards as

41 to 4. These ratios may be better contrasted when placed
side by side in tabular form.

Table X. — Proportionate ( Percentage) Distribution of
Small-pox Attacks.

Age.
classes. alignant

and
nfluent.

oherent

and
.iscrete. Mild.

Vacci- nated.

§ -

15 c

< a 8 O c

Under 10 years 31 53 22 12 4 74

From 10 to 30 years 42 27 47 57 55 22

30 years and over 27 20 31 31 41 4

100 F0 100 100 100 100

I propose now to consider the relative distribution of these
types of small-pox in each of the three districts and at these
several age-periods with more precise reference to their
relationship to the vaccination condition of the attacked.
For the sake of completeness it is necessary to deal with
them from two points of view : first, to ascertain the pro-
portionate distribution of these various types of the disease
between the vaccinated and unvaccinated respectively ; and
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second, to ascertain the proportion of the vaccinated and
unvaccinated amongst the cases of each of the types of
small-pox. In Tables XI. and XII. the actual numbers and
the percentage rates are given for every place and age
on these points, whilst Diagrams 1 and 2 illustrate the
general results obtained by combining the figures derived
from the three sources.

Proportionate distribution of types of small-pox between the
vaccinated and unvaccinated (Table IX.).—It is impossible not
to be struck by the fact that amongst the unvaccinated, at
every period of life, there was a close correspondence between
the proportions of the malignant and confluent attacks, the
variations (on the whole series) not amounting to more than
6 per cent., the mean ratio of this type being 67 per cent.

;

and this correspondence is carried out also in respect to the
other types of the disease amongst the unvaccinated, the
mean for the mild cases being about 5 per cent. On the
other hand, the vaccinated class shows less uniformity in the
distribution, for the malignant and confluent cases range
from 6 per cent, in subjects under ten years to 24 per cent,
in those of thirty years and over, the mean being
17 per cent. The "mild" cases amongst the vaccinated
form 72 per cent, of those of this class under ten,

and diminish to 33 per cent, at ages thirty years
and over, the mean being 41 per cent. Had these
variations been merely accidental, and had vaccina-
tion no part in creating them, the distribution of

the types would have been very different from what actually
obtained. For of all the groups, the proportion of malignant
and confluent cases was 36 5 per cent., of coherent and
discrete 36 2, of mild 27 -3 per cent., which would have
yielded, had these proportions been equally maintained in

each class, amongst the vaccinated (2056 persons) of

malignant and confluent cases 751 instead of 354, of

coherent and discrete 744 instead of 860, of mild 561 instead

of 842 ; whilst the unvaccinated (1286 persons) should have
yielded of malignant and confluent cases 469 instead of 866,

of coherent and discrete 466 instead of 349, and of mild 351
instead of 71 cases.

The information supplied by Table XI. requires little to

supplement it. In the age-period "under ten years" the

very small figures of the vaccinated class rather diminish
the value of the percentages, but it is at any rate of

interest to note that at Leicester only two cases, and these of

mild type, fall into this category, and that at Dewsbury and
Gloucester together there were only five of malignant and
confluent type out of 73 attacked, the percentage of mild
cases being 74 and 65 for each of these places respectively.

On the other hand, the proportion of mild attacks amongst
the unvaccinated class was precisely the same at Dewsbury
as at Leicester—namely, 9'3 per cent., and only half this

figure at Gloucester, where, out of a total of 677 attacks, no
fewer than 501 were of the malignant and confluent types.

In the age-period "ten to thirty years" it is interesting to

observe that the proportion of malignant and confluent cases
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amongst the vaccinated was much higher at Gloucester than
elsewhere, and lowest at Leicester, which also yielded by far
the highest ratio of mild attacks. On the other hand—and
this again shows the comparative mildness of its outbreak

—

the proportion of malignant and confluent cases at Leicester
amongst the unvaccinated was far below that which obtained
either at Dewsbury or Gloucester. In the age-period " thirty
years and upwards" the numbers of the unvaccinated are so
few as to render the percentages of small value, nevertheless,
there is the same predominance of severe cases in this class
at each place Amongst the vaccinated it will be observed
that Gloucester again far exceeds Dewsbury or Leicester in
the proportion of severe cases.

Proportionate distribution of the vaccinated and unvac-
cinated amongst the types of small-pox.—Viewing this ques-
tion from the other side (Table XII.) it is seen that for
the whole series the vaccinated were about 62 per cent, of
the attacked, that amongst the malignant and confluent
they constituted 29 per cent., amongst the coherent and
discrete 71 per cent. , and amongst the mild cases 92 '2 per
cent. The great preponderance of unvaccinated children
in these communities (93 per cent, of all attacked under ten
years) necessarily results in a large proportion of each type
being of this class, yet in spite of the small numbers of the
vaccinated at this age very nearly one-half of the "mild"
attacks were in this category

;
although the differences

between the three communities are very great, owing to these
small numbers of the vaccinated attacks. In the other age-
periods the smaller proportions of the unvaccinated do not
affect the mean being considerably exceeded for the severe

cases, and the ratio similarly lowered for the mild attacks,

whilst as regards separate districts, the proportion
of the vaccinated amongst the severe types is much
higher at Gloucester than elsewhere. Thus, then, apart from
the question of manifest modification of the form of the
disease, a primary vaccination does undoubtedly exert an
appreciable influence in determining the type from which the

patient suffers, an influence most marked in early life, but
not entirely in abeyance even in advanced age.

In conclu'ion, I may perhaps be permitted to add that
throughout these several inquiries every endeavour was made
to deal with the question without bias, and in collating

the information to compile the statistics without any
preconceptions of their bearing on the main problem. The
figures are small indeed compared with those which have been
furnished from all quarters upon the question, but at any rate

no pains have been wanting to avoid the fallacies which are

liable to vitiate returns of this kind Perhaps the point

of chiefest importance in connexion with them is that

they are based on small-pox outbreaks in comparatively
"unvaccinated" communities, where there could seldom be

any doubt as to the fact of non-vaccination or as to this

being due to the subject being of delicate constitution.

Moreover, on the other side it must not be forgotten that the



Table XI., show.ng Distention of Various Types op Small-pox between

1 —At all Aqbs.

— All classes. Vaccinated. Unvaccinated.

D. L. 0. Total. D. L. a. Total. D. L. a. Total.

Malignant and confluent

Coherent and discrete

Mild

272

466

281

96

134

127

862

619

505

1220

1209

913

54

332

260

17

70

112

283

458

470

354

860

842

218

124

21

79

64

15

669

161

35

866

349

71

1009
j

357 1976 3342 646 199 1211 2056 363 158 765 1286

Proportionate Distribution (Per Cent.).

Malignant and confluent

Coheieot and discrete

Mild >

269

45-2

27 8

26'8

37-5

35-6

431

31-3

25-6

365

362

27 3

8-3

51-4

403

85
35 2

66'3

23-3

378

388

171

47*9

410

600

35 0

6-0

eO'O

40 5

9-5

74 '4

21-0

4-6

67-3

271
5'5

2. Undeb 10 Yeabs.

Malignant and confluent

Coherent and discrete

Mild

96

7i

51

54

43

12

504

151

48

654

266

111

2

10

35 2

3

6

17

5

16

54

94

62

16

54

43

10

601

145

31

649

250

57

219 109 703 1031 47 2 26 75 172 107 677 956

Proportionate Distribution (Per Cent.).

Malignant and confluent

Coherent and discrete ...

Mild

43-8

32-8

23-3

49 5

394

ll'O

71-6

21-5

68

63-4

258

108

4-3

21-3

74 4

— 11-5

— 231

100-0 65-4

6-6

214

72-0

546

360

9-3

50 6

40 2

9'3

74-0

21-4

45

679

261

6-0

the Vaccinated and Unvaccinated.

3.—Fbom 10 to 30 Yeabs.

All classes Vaccinated. Unvaccinated.

D. L. a. Total. D. 1. G. Total. D. L. G. Total.

130 28 169 327 23 5 118 146 107 23 51 181

268 52 250 570 209 32 240 481 59 20 10 89

157 81 282 520 154 77 278 509 3 4 4 11

555 161 701 1417 386 114 636 1136 169 47 65 281

Proportionate Distribution (Per Cent.).

23-5 17-4 24-1 23'0 60 4-5 18-5 128 63-3 48-9 78'4 64'4

48 2 32-3 35-6 40'3 54 '0 28-0 37-7 42'4 34-9 42-5 15'4 31'7

28'2 50-3 40-2 3S7 40'0 67 5 43 8 44'8 1-8 8-5 6'1 3 9

4—30 Yeabs and Oveb.

46 14 179 239 29 12 162 203 17 2 17 36

116 39 218 373 113 38 212 363 3 1 6 10

73 34 175 282 71 33 175 279 2 1 3

235 87 572 894 213 83 549 845 22 4 23 49

Proportionate Distribution (Per Cent.).

19 5 16-1 31-3 26'6 13-6 14'4 29-5 24-0 77 2 50-0 73'9 70'3

49 4 44-8 38-1 419 53-0 45'8 38 6 43 '0 13 6 25-0 26 0 20 '5

310 39-1 30 6 31'5 333 39 7 31-8 33 0 9'1 26-0 61

Table XII., showing Distbibutiok op the Vaccinated and Unvaccinated amongst Types op B*J^°*-^ ^ ^ ^
1.

—

at all Ages.

Vaccinated ..

Unvaccinated

646

363

,1009

1211

765

1976

2056

1286

3342

Malignant and
confluent.

Total

Coherent and
discrete.

70

134

Total

349

Total.

842

71

913

Proportionate Distribution (Per Cent.).

Vaccinated 64-0 55-7 61-2 61-5 19'8 17-7 33-2 29 0
|

72-8 522 74-0 71-0
1
92-5 88'2 93 0 92 2

Unvaccinated 36-0 44-3j 38-8 38 5 802 823 66 8 7t'0
|

27 2 47-8 26 0 29-0 !

I

7-5 118 70 7-8

2--Undeb 10 Yeabs.

Vaccinated 47 2 26 75 2 3 5 10 6 16 35 2 17 54

Unvaccinated 172 107 677 956 94 54 501 619 62 43 145 250 16 10 31 57

219 109 703 1031 96 64 504 654 72 43 151 266 51 12 48 111

Proportionate Distribution (Per Cent.).

Vaccinated 21-5 1-8 3-7 7-2 2-0 0-6 0'8 14-0 4-0 6-0 68-0 8'3 354 48'6

Unvaccinated 785 982 96 3 928 98-0 100-0 99 4 99-2 86-0 100-0 96'0 94'0 320 91-7 646 51-4

All case8.
Malignant and

confluent.

Coherent and
discrete.

Mild.

D. L. G. Total. D. L. G. Total. D. L. G. Total. D. L. G. Total.

386

169

114

47

636

65

11C

2!

6

1

23

107

5

23

118

51

146

181

209

59

32

20

240

10

481

89

154

3

77

4

278

4

509

11

655 161 701 141 7 130 28 169 327 268 52 250 570 167 81 282 620

Proportionate Distribution (Per Cent.).

69-5

30-6

70-8 90-7

29 2| 9 3 19 8 30-2

44-6

55'4

78-0

22'0

84-4

15-6

97-8

2-2

4.—30 Yeabs and Oveb.

213 83 549 845 29 12 162 203 113 38 212 363 71 33 175 279

22
'4 23 19 17 2 17 36 3 1 6 10 2 1 3

236 87 572 894 46 14 179 239 116 39 218 373 73 34 175 282

Proportionate Distribution (Ptr Cent.).

90-6 95-4

9 4 4-6

96 0

40

945

5-5

63-0

37'0

85-6 90-0

14-4 10 0

97 5

2'5

973

2-7

97-3

27

97-0

3-0

100-0 98-9

- 11
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class of the "vaccinated" is a heterogeneous one, com-
prising individuals in whom little or no trace of vaccination

remained or where it had obviously been very imperfectly

performed. I do not find myself able to offer any reliable

data upon the attack- rates of the re-vaccinated, who formed,

however, a very small contingent of those attacked by small-

pox.

Queen Anne-street, W.
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